Hebb-Williams performance and scopolamine challenge in rats with partial immunotoxic hippocampal cholinergic deafferentation.
Recent studies suggested that the cholinergic innervation of the hippocampus is not crucial for spatial learning, but it might be important for other forms of learning. This study assessed the effects of partial immunotoxic cholinergic lesions in the medial septum and concurrent scopolamine challenge in a complex learning task, the Hebb-Williams maze. Long-Evans rats were given intraseptal injections of 192 IgG-saporin (SAPO). Rats injected with phosphate-buffered saline (PBS) served as controls. Starting 25 days after surgery, behavioural performance was assessed in the Hebb-Williams maze test without prior or after injection of scopolamine (0.17 or 0.5 mg/kg, i.p.). In SAPO rats, histochemical analysis showed a 40-45% decrease in the density of hippocampal AChE staining. The number of ChAT-positive cell bodies in the medial septum was also significantly decreased (-56%) and there was a non-significant reduction of the number of parvalbumine-positive neurons. The behavioural results demonstrated that the lesions induced small but significant learning deficits. At 0.17 mg/kg, scopolamine produced more impairments in SAPO rats than in PBS-injected rats, suggesting an additive effect between the partial lesion and the drug. These observations indicate that the Hebb-Williams test may be more sensitive to alterations of septohippocampal cholinergic function, than radial- or water-maze tasks. They also show that subtle learning deficits can be detected after partial lesions of the cholinergic septohippocampal pathways. Finally, the data from the scopolamine challenge are in keeping with clinical results showing higher sensitivity to muscarinic blockade in aged subjects in whom weaker cholinergic functions can be presumed.